Hepatobiliary system has many variations. Use of cadavers, intraoperative data and various imaging modalities are the commonly employed techniques for determining the anatomy of intrahepatic bile ducts. The vivid picture of hepatobiliary system is a must for hepatobiliary surgery and identification of frequency distribution of typical and atypical pattern and different types of atypical pattern are vital. This study aimed to uncover its frequency distribution and also to recognize the variations therein. by taking 50 complete human cadaveric livers without evidence of injuries or previous operations. Livers were dissected, duct traced, colored, photographed and the findings were entered in a proforma.
INTRODUCTION
Having a sound anatomical knowledge of the biliary tract is important while performing surgical interventions around the hilum. Incorrect interpretation of the anatomy during laparoscopic cholecystectomy, the commonest intra-abdominal operation, heralds potentially avoidable grave consequences to the patient. Advances in surgical procedures for liver resections and partial liver transplantation have demanded a better and more detailed understanding of biliary anatomy and their potential variations. 1 The right hepatic duct and its branches are subject to more variations than the left ductal system, and these variations have been classified by Blumgart into six main types (Table  1 ). 2 Wide variations of typical bile duct pattern have been documented in the literature from across the globe. [2] [3] [4] [5] It has been an unexplored field of research in Nepal as only a single study of right hepatic duct at Patan Academy of Health Sciences has been reported till date. 6 This study aimed to explore the anatomy of the intrahepatic biliary ducts and their variations in the context of Nepalese population.
Table 1. Blumgart's classification of Hepatic Duct confluence

Type Description
A
Anatomy is normal.
B
There is no right hepatic duct and the common hepatic duct is formed by the right anterior, right posterior and left hepatic ducts as a trifurcation.
C There is a low drainage of one the right sectoral ducts into the common hepatic duct.
D
One of the right sectoral ducts joins the left hepatic duct.
E
The common hepatic duct is formed by the union of two or more ducts from either lobe. evaluation is illustrated in Figure 1 . For the collection of data, structured proforma was used. Permission from the Department of Anatomy was also taken for the collection of data. Statistical analysis was performed by using the program SPSS Version 16. Percentage was computed for frequency of confluence of right and left hepatic duct. Charts were used whenever necessary.
RESULTS
A total of 50 livers were dissected during a period of 12 months at the Department of Anatomy, Kathmandu Medical College and Teaching Hospital, Duwakot. The right and left hepatic ducts were dissected till the formation of common hepatic duct. In each case right lobe of liver was drained by two main ducts, the posterior segmental duct and anterior segmental duct. The left lobe was drained by two main ducts: lateral segmental duct and medial segmental duct.
Out of 50 (n=50), 32 dissected livers showed typical pattern of confluence (64%) and 18 liver showed atypical pattern of confluence (36%). The distribution of the atypical pattern of the bile ducts are shown as bar charts in Figure 2 .
Figure 2: Percentage of atypical pattern of confluence
The type B observed in the study was seen in 6 livers. Type C was seen in 8 cases. Of these 8 cases, 6 were of the subtype C1 and 2 were of the subtype C2. Type D was seen in 3 livers and all were of the subtype D1. There were no cases of subtype D2 and type E pattern was not seen. Type F was observed in a single case. An example of type A is shown in Figure 3 .
Figure 3: Typical (Type A) pattern of bilary confluence-CHD formed by union of RHD and LHD
DISCUSSION
Anatomical variability is a rule rather than an exception in the biliary system. 3 Kostov et al 4 had pointed out that the actual number of biliary tract anatomic variations was difficult to estimate due to differences in the study populations and methodologies used.
Typical biliary pattern of the confluence was found in 64% in the present study which was comparable to the 60 -65% range given in Yamada Textbook of Gastroenterology. 7 However, other studies 2,8-10 have showed a wide range of normal pattern from as low as 36% to as high as 75.8%. . Four studies from the south east Asia, including one from Nepal, 6 had found typical pattern in 53 -77.65% cases 8, 11, 12 which seems to be higher as compared to other geographical locations. 8,10.13-16 This may be related to racial or some environmental differences which needs to be clarified with further studies.
Triple confluence (type B) was present in 12% of our cases (n=6) and between 5% and 16% of patients in other studies. 3, 4, 8, 13 Similar findings were also documented by Couinaud et al (12%) 2 and Ozsoy et al (12.3%). 16 In patients with this variant, the right hepatic duct is virtually nonexistent. This variation causes an increased risk of damage to the bile drainage of the right segments during a left hepatectomy. 4 Type C1, in which the right anterior segmental duct drains into the common hepatic duct, was found in 12% (n=6) in the present study. This is almost identical to other similarly reported rates. 6, 17 Bile draining from the right posterior sector into the Common Hepatic Duct (type C2) was seen in 4% (n=2) of our cases whereras it was found in 4.5-16% in previous studies. 3, 4, 5, 15 In patients with type C2 anatomy, who undergo laparoscopic cholecystectomy, the right posterior segmental branch might be mistaken as cystic duct and erroneously divided. 18 The right posterior sector draining into the Left Hepatic Duct (LHD, type D1) was found in 6% of our cases (n=3). This is the most commonly reported variation of atypical pattern of intra-hepatic biliary radicles in the literature with rates from 13 -19% 2,3,8,13 but Theodoros et al 18 had reported it in only 4.11% of his cases which is similar to the present result. This alteration may result in biliary stasis and relapsing cholangitis during a left hepatectomy as a result of interruption of biliary drainage. 4 Identification of this anatomic variation is important while performing endoscopic or percutaneous biliary drainage procedures as well. Since it can result in drainage of the left side of the liver and posterior segment of right side, left-sided percutaneous transhepatic biliary drainage (PTBD) or endoscopic biliary drainage (EBD) of the LHD is preferable in patients with hilar blocks, periportal metastatic disease, or gallbladder carcinoma where there is a risk of multiple segmental ductal obstructions. In certain biliary disease, such as hepatolithiasis, it is theorized that the ramification pattern of Intra Hepatic Duct may affect hepatic bile flow, leading to biliary stasis and subsequent secondary bacterial infection and recurrent pyogenic cholangitis. The fact that hepatolithiasis is more prevalent in the left lobe may well support this hypothesis. 18 The LHD joins the Common Hepatic Duct (CHD) at a more acute angle than the Right Hepatic Duct (RHD), and because the most acute angle is created between the Right Posterior Segmental Duct and the LHD in this type, such a patient is, in theory, likely to experience more biliary stasis and a greater incidence of hepatic stone than those with other types. 8 In this study, subtype D2 was not found in any liver, whereas upto 5.2% of cases in previous studies reported this subtype. 2, 4, 8, 14 The presence of this alteration may increase the risk of cessation of the bile drainage for the anterior segments during a left hepatectomy and bisegmentectomy. The risk of interruption of the bile drainage from the posterior sector during CHD resection or after a cholecystectomy in patients with this alteration may be increased. 4 There was a single case of type F (2%) in the present study in which the right posterior sectoral duct drained into the cystic duct. This type, also called as the cysticohepatic ducts, was reported in 0-6% of cases. 9, 14, 16 It is crucial that in laparoscopic cholecystectomy, this variation is recognized: ligation or resection of an aberrant duct will lead to complications, such as biloma, biliary cirrhosis or bile leakage. 17 When cholecystectomy is performed in patients with this variation, the cystic duct must be ligated between the gallbladder and the point at which the duct joins the anomalous RHD. 8 In the present study, type E variation, in which the right and the left main hepatic ducts are not formed, was not found which is unlike that in the other similar studies. 2, 16, 17 The use of the various investigative modalities to visualize the biliary tract, a different study population, unknown gender distribution of the samples, friable tissues, different classification schemes of atypical pattern and different sample sizes in the previous studies would make comparisons difficult to reach a single conclusion.
CONCLUSION
Of the various techniques available to study the anatomy of the intrahepatic biliary ducts, cadaveric dissection method was used and the distubution pattern in Nepalese population was documented. We found a different distribution of the atypical pattern of confluence, so larger population-based studies are needed to find the true prevalence of the pattern in our population.
